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0.33 per cent; 8-in., 0.25; 10-in. 0.20; 12-in., 0.17; 15-in., 0.15; 18-in, 0.12; 20-in., 0.10; 24-in., 0.08. When sewers were properly constructed he reported that he knew of no trouble from deposits when the grades were not lower than those stated. In Waycross, Ga , there were 8-in. pipe sewers on grades as flat as 0.24 per cent, which operated without giving trouble; on a few grades which were as flat as 0.10 per cent, however, the sewers were clogged from time to time and had to be rodded out.
Charles B. Burdick stated that it was the practice of Alvord and Bur-dick to secure grades that would give a velocity of 2 ft. per second in separate sewers flowing full or half full, and to reduce this to 1H ft. per second, if necessary. Even on such grades they used flush tanks at the summits of the laterals, and if these velocities could not be obtained, special flush tanks were usually installed. On combined sewers they endeavored to secure 3 ft. velocity, but reduced it to 2 ft. if necessary. He stated:
It is our practice to get all the grade we can at reasonable expense, and if it is impossible through physical conditions or cost to get the grade desired, we usually instal some means for flushing, with the idea of removing deposits. We have in several cases installed a specially capacious flush tank at the head of a main, where an unusually flat grade is used, these especially flat grades coming more commonly on mains than laterals.
George O. Earl stated that the standard minimum grades for sewers in New Orleans, given in Table 29, were occasionally disregarded, because it had been necessary in some oases to lay considerable 8-in pipe on grades as low as 0 25 per cent. The aim is to have a velocity of 2 ft. per second in a half-full 8-in. pipe, and a slightly increasing velocity in half-full sewers as the size increases. The sewers were of vitrified pipe up to 30-m. diameter, and either brick or concrete in larger sizes. Some of those over 30 in. in size are semielliptical in section, but on account of constant infiltration the volume of flow is sufficient at all times to render circular sections fairly satisfactory.
Better bottom grades are usually obtained in the drainage system at New Orleans, than in the sewers. The main drains have a V-shaped bottom, with transverse slopes of about 1:4; they are 4 to 25 ft. wide, with good bottom gradients which give velocities of 6 to 10 ft. per second when running full. The laterals enter them with inverts flush with the bottom at the sidewalls, and thus have the maximum grade practicable. Earl stated that the drainage system, particularly the vitrified pipe laterals from 10 to 30 in. in diameter, receive street washings and sweepings in dry weather when the flow is inadequate to remove them, and, consequently, a good deal of flushing and cleaning is required on account of these dry-weather accumulations.